in MeOH (10 μL, 0.01 mmol) and MeOH (0.58 mL) at room temperature. The resulting mixture was stirred for 30 min. Then, isatin derivative 2 1a' 1b-1d 1a 1e 1i
(1.0 mmol) were added to the mixture at 0 ˚C. After being stirred for the specified time at 0 ˚C, the reaction mixture was treated with MeOH (1 mL), brine (1 mL), and solid KF (0.5 g) at ambient temperature for 10 min. The resulting precipitate was filtered off and the filtrate was dried over Na 2 SO 4 followed by concentration in vacuo. The residual crude product was purified by column chromatography on silica gel to give aldol product 3. The diastereomeric ratio was determined by 1 H NMR analysis. 1724, 1669, 1597, 1495, 1466, 1360, 1252, 1178, 1109, 910 Hydroxy-3-(6-methoxy-1-oxo-1,2,3,4-tetrahydronaphthalen-2-yl)-1-(4-methoxybe nzyl)indolin-2-one (3aaA, entry 2 in Table 2 24.8, 29.0, 43.4, 51.3, 55.7, 78.9, 109.4, 112.5, 113.8, 121.8, 123.6, 125.0, 125.9, 129.2 (2 C), 129.7, 129.8, 130.2, 132.0, 132.1 (2 C), 134.7, 147.1, 164.7, 174.9, 200.5; IR (neat) 3372, 3015, 2936 IR (neat) 3372, 3015, , 1724 IR (neat) 3372, 3015, , 1651 IR (neat) 3372, 3015, , 1597 IR (neat) 3372, 3015, , 1488 IR (neat) 3372, 3015, , 1468 IR (neat) 3372, 3015, , 1361 IR (neat) 3372, 3015, , 1251 IR (neat) 3372, 3015, , 1177 IR (neat) 3372, 3015, , 1106 IR (neat) 3372, 3015, , 1012 24.5, 28.7, 51.5, 55.4, 58.3, 78.2, 112.2, 112.3, 113.6, 122.9, 124.5, 125.7, 127.7, 127.8, 128 .2 (2 C), 128.3 (2 C), 128.4 (2 C), 128.5 (2 C), 128.9, 129.8, 129.9, 137.0, 137.4, 142.4, 146.9, 164.4, 174.9, 200.3; IR (neat) 3347, 2952 IR (neat) 3347, , 2925 IR (neat) 3347, , 2854 IR (neat) 3347, , 1724 IR (neat) 3347, , 1672 IR (neat) 3347, , 1650 IR (neat) 3347, , 1597 IR (neat) 3347, , 1464 IR (neat) 3347, , 1377 IR (neat) 3347, , 1251 IR (neat) 3347, , 1175 IR (neat) 3347, , 1106 D -137.0° ( 1.00, CHCl 3 , 62% ee); HPLC (Daicel Chiralpak IA, hexane/ -PrOH = 9/1, flow rate = 1.0 mL/min) t 1 = 39.0 min (major), t 2 = 78.3 min (minor).
H H
(3aaD, entry 5 in Table 2 24.7, 29.1, 51.3, 55.7, 74.8, 78.2, 112.5, 113.7, 116.3, 122.8, 124.1, 126.1, 127 .0 (3 C), 127.8 (6 C), 128.2, 129.2, 129.3 (6 C), 130.2, 130.3, 141.9 (2 C), 143.6, 147.2, 164.6, 175.4, 201.2; IR (neat) 3403, 3057, 2943 IR (neat) 3403, 3057, , 2841 IR (neat) 3403, 3057, , 1733 IR (neat) 3403, 3057, , 1712 IR (neat) 3403, 3057, , 1673 IR (neat) 3403, 3057, , 1598 IR (neat) 3403, 3057, , 1494 IR (neat) 3403, 3057, , 1464 IR (neat) 3403, 3057, , 1449 IR (neat) 3403, 3057, , 1361 IR (neat) 3403, 3057, , 1252 IR (neat) 3403, 3057, , 1224 9, 24.5, 28.8, 52.0, 55.7, 78.8, 112.4, 113.7, 114.0, 125.2, 125.6, 127 .4, 128.1 (2 C), 128.9, 130.0 (2 C), 130.2, 130.4, 134.8, 139.1, 146.1, 147.1, 164.9, 173.7, 199.6; IR (neat) 3388, 2944 IR (neat) 3388, , 2842 IR (neat) 3388, , 1768 IR (neat) 3388, , 1651 IR (neat) 3388, , 1598 IR (neat) 3388, , 1495 IR (neat) 3388, , 1464 IR (neat) 3388, , 1378 IR (neat) 3388, , 1253 IR (neat) 3388, , 1229 IR (neat) 3388, , 1177 IR (neat) 3388, , 1090 8, 29.0, 44.1, 51.3, 55.7, 78.9, 110.6, 112.6, 113.9, 125.4, 125.8, 127.4 (2 C), 128.0, 128.8, 129.0 (2 C), 129.6, 130.3, 131.5, 135.1, 141.6, 147.0, 164.8, 174.5, 200.2; IR (neat) 3402, 2941 IR (neat) 3402, , 2841 IR (neat) 3402, , 1725 IR (neat) 3402, , 1650 IR (neat) 3402, , 1597 IR (neat) 3402, , 1488 IR (neat) 3402, , 1468 IR (neat) 3402, , 1361 IR (neat) 3402, , 1252 130.4, 132.2, 133.7, 135.1, 138.5, 142.8, 147.0, 164.8, 174.2, 200.2; IR (neat) 3401, 2942 IR (neat) 3401, , 2839 IR (neat) 3401, , 1729 IR (neat) 3401, , 1672 IR (neat) 3401, , 1595 IR (neat) 3401, , 1496 IR (neat) 3401, , 1429 IR (neat) 3401, , 1349 IR (neat) 3401, , 1251 1, 131.0, 135.7, 136.3, 147.2, 156.3, 164.7, 174.6, 200.6; IR (neat) 3402, 2941 IR (neat) 3402, , 2839 IR (neat) 3402, , 1720 IR (neat) 3402, , 1650 IR (neat) 3402, , 1595 IR (neat) 3402, , 1490 IR (neat) 3402, , 1456 IR (neat) 3402, , 1437 IR (neat) 3402, , 1360 IR (neat) 3402, , 1250 24. 8, 29.0, 44.2, 51.2, 55.7, 78.6, 112.6, 112.9, 113.9, 123.4, 125.8, 126.3 24.8, 28.7, 44.1, 52.1, 60.5, 78.6, 111.2, 116.2, 127.2, 127.4 (2 C), 127.7, 128.0, 128.1, 128.9, 129.0, 131.8, 132.2, 132.6, 134.9, 135.0, 142.2, 144.3, 174.4, 201.7; IR (neat) 3424, 3066, 2937 IR (neat) 3424, 3066, , 1729 IR (neat) 3424, 3066, , 1601 IR (neat) 3424, 3066, , 1484 IR (neat) 3424, 3066, , 1455 IR (neat) 3424, 3066, , 1432 IR (neat) 3424, 3066, , 1361 IR (neat) 3424, 3066, , 1230 IR (neat) 3424, 3066, , 1174 
8,9-tetrahydro-5H-benzo[7]annulen-6-yl
)indolin-2-one (3cd, entry 2 in Table 4) 1-Benzyl-5-bromo-3-hydroxy-3-(4-oxochroman-3-yl)indolin-2-one (3dd, entry 3 in Table 4 12. 8, 44.1, 47.1, 76.5, 113.0, 123.5, 125.9, 126.0, 127.3 (2 C), 127.4 (2C), 127.5, 127.6 (2 C), 128.0, 128.6, 129 .0 (2 C), 129.1 (2 C), 129.3 (2 C), 134.3, 135.0, 139.7, 144.2, 146.7, 176.1, 202.4; IR (neat) 3394, 3063, 3030, 1724 IR (neat) 3394, 3063, 3030, , 1676 IR (neat) 3394, 3063, 3030, , 1604 IR (neat) 3394, 3063, 3030, , 1487 IR (neat) 3394, 3063, 3030, , 1431 IR (neat) 3394, 3063, 3030, , 1375 IR (neat) 3394, 3063, 3030, , 1346 IR (neat) 3394, 3063, 3030, , 1217 13. 1, 44.0, 45.3, 77.7, 85.9, 111.6, 116.0, 116.2, 127.3, 127.5 (2C), 128.1, 129.0 (2C), 130.7, 131.4, 131.5, 134.8, 135.1, 138.8, 142.7, 165.8 (d, C-F = 251.5 Hz), 176.4, 201.7; IR (neat) 3394, 3066, 2932 IR (neat) 3394, 3066, , 1727 IR (neat) 3394, 3066, , 1599 IR (neat) 3394, 3066, , 1481 IR (neat) 3394, 3066, , 1427 IR (neat) 3394, 3066, , 1346 IR (neat) 3394, 3066, , 1228 IR (neat) 3394, 3066, , 1159 13. 1, 44.0, 45.4, 77.6, 111.7, 116.0, 116.1, 127.3, 127.5 (2C), 128.1, 128.9, 129.0 (2C), 130.7, 131.4, 131.5, 134.8, 135.2, 138.8, 142.7, 166.0 (d, C-F = 251.5 Hz), 176.4, 201.5; IR (neat) 3392, 3066, 2934 IR (neat) 3392, 3066, , 1726 IR (neat) 3392, 3066, , 1600 IR (neat) 3392, 3066, , 1481 IR (neat) 3392, 3066, , 1427 IR (neat) 3392, 3066, , 1346 IR (neat) 3392, 3066, , 1227 133.6, 135.3, 138.8, 159.3 (d, C-F = 251.5 Hz), 177.2, 203.5 ; IR (neat) 3375, 3019, 2927 IR (neat) 3375, 3019, , 1713 IR (neat) 3375, 3019, , 1492 IR (neat) 3375, 3019, , 1455 IR (neat) 3375, 3019, , 1347 IR (neat) 3375, 3019, , 1216 
